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Snit:e 1016 
2045 Prmklin Strea t  
bnaer, Colorado 80205 

Plans -em to be crystalixing BO that I shall be ar r lv ing  at  your 
hame by awtmmbils late ia the  aftemom of Saturday, May 4 .  
Eleanor and I are delighted wlth paur proposal t h a t  we visit yoa 
tha t  evenfag, B D ~  a half-haat recording as pou propose, a d  depart 
the following aaornhg t o  Greeley to  w h i t  my son and his  wife and 
in-laws, in-laws whom we have aot yet m e t .  

Aar t o  t he  cantent of tho half-hour tape recording, the  high spots 
would be somewbut a@ folloojsr. 

In the three 8r four 8laatha after the t e rmhat ion  of World War 11, 
Dr, Maurice Vfsochar and Dt. Owen Wangcmstlertn,joiatly hatched the Idea 
that the  project of developing a heart-lung machine ?m proposed to 
me ae a major hvestigativa project, 

The idea somded fascinating, and 1 s ta r t ed  t o  make Inquir ies  around 
the country to  learn whether anyone else had worked In  t h i s  area. 
the courm of a ten-dag t r i p  htludlng the nreetlng of the society of 
University Surgeon8 In New York fa February of 19216, I had a conversation 
with Dr. Edward f). Churchill at  the Mearachueetta Gnteral Hospital. 
Dr, Churchlll ipaaediately pointed out t ha t  Dr. John 8. Gibbon had 
bcerrr working m precisely t h i s  project, s t a r t i n g  approximately 1934 
or 1935, Jack Gibbon wa8 j u s t  back from si3Atary service and had 
t a b  up h i s  new position a t  Jefferem Medical School i n  Philadelphia. 
Later on the same t r i p ,  therefore, I artepged in to see him and his 
aeeociates. Hfr equipsmit from Maasochwette General was et111 crated 
and he had very l i t t l e  t o  show me ac tua l ly  In  haad, we exchanged fdeaa 
verbally, sad he sxpreased imsaease appreciation tha t  somebody else was 
baC0nr;ing interested i n  th i s  projstt besides himself and his wife m l y .  

In 

PItrraae were sought to  pursue t h i s  mrk. 
do not now recall, efforts were made to obtain reraearch money from 

W t i a l l y ,  for reasons which I 
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M e  United States Navy, This agency conawed elnost a full year in 
reviewing the situation, then reported that it vigartnaely approved 
it but th5t i t  had no money ta aupport the research. An effort was 
therefore made to obtain funding Prom the National Institutes of 
b a l t h .  
I wets joined in the laboratory by EXD K a r l  E. Ibrlson, now at the 
University of Rhoda Islaad, and we set up daqufpaacnt pattamed after 
k'i l lma Kolff's Initial artificial kidney, inasmuch as durhg  an earlier 
v is i t  to E4imcrsota Kolff had indieatad that  oxyaanation of the blood took 
p b c e  i n  the course of paasage through that art'lflcial kidney. The 
followins year the grant vae renewed, now under tho aegis of the 
newly ecltablished National Heart Inst i tute ,  10% of the fund8 of &ich 
were appl ied  PO this particular project that first period, namely the 

This effort  WAS successful, and funding began in July 1947. 

sum of $l4,500. 

Variour devices were developed and evaluatad. 
forth between Philadelph%a and WinnespoXis on aeveral oceaeIC)TuB, and 
there w a s  a general tmderutandi~  with Jack Gibbon that our information 
would be pooled in order to raaks the most o f  it no matter which labocr- 
tory wa[o the more productive. In 1949 Gibbon appeared to be b e e d n g  
ercnmwhat discouraged, 
%inneepolla Surgical Soci ty .  During that v i s i t  ha inspeeted what our 
graup w a ~ ~  doing i n  the laborrtory and came to the eonelusion that the 
pooling of information from the two laboratories euggeeted the contfnued 
feea ib i l l ty  ef the project rrnd went ahead with renewed vip,or which 
ultimately, as you know, wae su~ees~ful~ 

We had visi t6 back and 

Be made a t r i p  to Minneapolis and talked before the 

Our OM group in Winneapolis was reedy €or clinical applications in  
the spring of 1951,with a revolvina; screen oxygenator. Dr.  Richard 
Vareo was enl isted into our group after we had euacesefnlly opened 
and cluaed the atria en 30 doga in succeaaion. 
these Varco participated. 
tion far a eupposaad mitral eteaosfrsl. 
between the atria wag recognized by the exploring finger, the patient's 
wounds were closed, and the patlent was put on the waiting l i e t  unt i l  
the machine should become svaLlabla. Ke-exploration wa8 performed on 
A Q r i l  5 ,  1951. "he phyeblogical performanee of the pwrp-oxygenator 
was g r a t i h i q  and highly aueeeeaful, except that flmm through the 
extracorporeal system were controlled on the baais of maan oxygen 
eaturatian using the refined oximeter devised by Carl hyood and his group 
a t  the Univarsity of Minnesota. Unfortunately, in the presence a€ 
haparlnleatioa there was i n t e r s t i t i a l  hemorrhage into t h e  lobe of the 
ear, giving t h e  Impression of marked deaaturation. 
flows higher than 200 w l  per kilogranl per mlnute during most of the 
perfusion, Unfortunately, tha patient'u lesion proved to  be a patent 
atrio-ventricular caaal, which defied QUI: efforts a t  t i ther  recognition 
or aorrectlon. 

In the l a a t  couple of 
The first patient had had an earlier explora- 

h%en none w88 found and a defect 

Ye therefore ran 
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ii lsacond patient WIB explored about three weeks latar, 
proved t o  have a straightforward interatrial septal defect. 
cntaftrophic mateme resulted frm the faflure of the aperater of the 
ptmp-sxyReantor t o  tutv ontha, awitcb powarfngd the level-control 
miteluanaSar upon which we had all wutked for tweivat rssmtha in pragrra- 
tion. 

Thie patient 
Thra 

%ne dsoision had aheady baeia =de ut thia t h e  that i3r. Korlson and I 
and 9 ob our team should tuave t o  the State ifnivcrsirp of i4av Yo& Is 
Brooklyn duripa the late emma af 1951. 
arrlting th3a save by the, presence of o pediatric  cardiologist with 160 
pcttlexts in rcseTp% and by the presence of an adult cardialagist who 
snthwiastieally offered to  give us support. 
arrival irr  BraakTyn one of these men Qaclfned t a  g&ve ua support 
UD1S6rS W e  csdd gu8rrtnta9 the safe survival of the patients in ques- 
tisa, and the other found he cotrld not give it the needed time. It 
vas thi%refors not until the ~tiwwcer of 1955 that ,  w i n g  essentially the 

equipsent which wa had brought almg from Xhnesata, we had an 
operable patient upon whm ta work, with a hlghly sueccsoisful outcane, 
139 t h i s  tibe, of c ~ ~ r e e ~  Jack Gibbm had beeti auecasafd with h i s  firet 
patient, in 1953. I t  is gratifying that  hat elected t o  rewrt t h i s  
aecmpllsholeat in 3innasota k d i c h e .  

@e W ~ F C  grsatly cracouraged &a 

Unhappily, folluwinp; o w  

Other aventzes of favattigattion rere therefore stxpl.ared, In 1955, a 
group ef 09, including 3elvln HIIWL~LIILP, Urlsun, and Jackson Stttekap, 
pravided partbl cardia-pulroanary 'bypass for a short serhe of patimats 
with irrartersa9ble chronic heart kctilure, Them was striking clinical 
hprwew2nt In erach, w i t h  losra of edtma a d  goad diuresis. 
8s the cornblnd valvular leaiorm could net be eatiafactorily attacked 

them? patfats died i n  u1 aPlthufainca ba the way t o  mother hestpita1 a 
manth sftsr perfurion when the mbuhncs attendant lneieted that she 
lle d o m  rather thsn sit up. 
i 
having had this eztpcxienes, we 1 ~ 0 k e d  for patient@ W ~ O  might be benefittad 
in the  10- nm and i t  occarxrad t o  ma that the patient with acute myowrdial 
inflaretimi and shock might very wall reewer if he w u l d  be carried war 
tlae acute egisede. 
mpoardiaX infarction rand ehoek was supported in th io  fashion, 
me of these proved t o  have been niadfasnosad and turned out to have 
puufeat peri-eardiela. 
by perfuaion and died in short order. 
partial eardio-pultaonary bypass for several hours. 
d e  a long painful recevery but is still e l fve  and @till operating fiir 

Inamwh 

e, the iqrowmeat was t ~ p ~ r a r y ,  Far instance, one of 

A series of four patients w i t h  the diaqnorris af 
Unhappily 

ahat patient war5 ohviausly not hprwed at a l l  
Tha ather thre@ patients etarvivad 

The first of than 
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d o t h i n g  s to re  in Brooklyn, seventeen years later. 
did nicely f o r  ssvarsl day. and died upan sudden exertion fn t h e  middle 
of the  night while not  under c3,oscr sttpamdsian. Tha t h i rd  pa t i rn t  diad 
about a day and a half after perfusion with extentiem of h i s  aapaoardial 
infaret ian,  f o d  t o  involve ehe e n t i r e  left vant r le le  at autopsy. 

The eeccmd pat iant  

We ware c r l t i c h t d  by rrervard workers bo the brtsis of the  work of Peter 
Salisbury and oE Saraoff and Er8tJ.nwa]td. The Uttar had done work suggeet- 
in$ ghat t he  pressure againat which t he  l e f t  vetricla empties is the  major 
&etennhmt of t?m amount af work whioh it naut do, 
not mducsed that prereure, it ma, t h e i r  the6ia tha t  t h i r  approach had 
vary l i t t le l f h l i h o o d  of providing help to  ths sick heart .  

hamuch a n  we had 

With t h i s  problem in mind, I took a par of sabbat ical  leave in  order 
to work n i t h  A h  Ssnning and Clareace Crafoard u t  the  Karolinrska 
Ins t i t u t e ,  f m m  1960 t o  1961, lhtrlng t h e  courted of this, year it was 
poarsible t o  prow conclusively that the  work af  the  l e f t  vent r ic le  can 
be cut  approximuatsly ia half by diversion of the  blood from the  l e f t  
atrium t o  the aorta, to  which it is returned conthuously under 
pressure, withcmt reduction i n  the  man aertie blood pressure. Anned 
with t h i s  information, the  group of w %n Stockholm devised a cannula 
and a tsctfniqm permitting UB to perform left ventr icular  bypme 
without opening the  chest. We rought applicatiane of this beyond 
our physiologic inwaetigatians in animals and u t i l i aed  it in a sslriao 
of 8- 25 pat ients .  
shock Mere long-term szLwlflorB, although two or three of them 
raeovercad Qnough to  have the carmula remvad, only to d i e  within a 
day or two. 
Caqelletti after hi6 departure f r a  Downstate but Sncluderd among the  
25 which, rcaprerrmted eurvivals. 
f a i l u r e  fn combination w i t h  abdoninal sraergencias requiring explsration. 
They wera considered by the  cordiologises t o  ham su f f i c i en t  cardiac 
inlrufficicsney to matte t he  exploration under ordlnary circMDertancae pro- 
h lb i t fve ly  ri&y * T h y  recowsred fallcrwing performance of abdominal 
exploration in the presence OF left heart  bypass and l a f t  the hospi ta l  
in aa t i s fae tory  condition. 
f a i lu re  bat without myocardial h f a r c t i a n  a l so  survived following 
about two houre of l e f t  hear t  bypass, 

No pat ien ts  with mpoeardial infaret ion and 

There =re four ~hia ts ,  handled by Dr. Rfchard 

Three of these had chronic left hear t  

A fourth patient with aeute l e f t  hear t  

The procedure of l e f t  hear t  bypass for myocardial infarct ion 906s not 
continued because the  na tura l  suspicion of the  cardialogiete waa sueh 
as t o  rnaks them f ea r fu l  of what they regarded a% a swordswallowing 
type of gerfofioanca. The lost two pat ients  were referred t o  ua fo r  
posrfble bypacia only after a l l  alectroencephalographie ac t iv i ty  had 
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disappeared, When t h f s  po in t  wus pro te s t ed ,  i t  was pointed out t h a t  
our ero t ta l l ty  had been 80 high that they f e l t  t h a t  it was not eppro- 
p r l a t e  t o  t r a w f e r  t hea  u n t i l  death otherwise was Inevitable .  I n  view 
of the development and popu la r i t a t ion  of i n t r a - a o r t i c  balloon pumpiqg by 
Adrian Kantrwitm, also i n  Qur department of suzgary in Brooklyn, it 
ie probable t h a t  we could &to back e t  the prasent tire ta  left h e a r t  
bypmm. The amount of wanipulaticrn neecaeosry however, $8 considerably 
larger than to use st raightfarward eardio-pulmonary bytam on 8 
tehnporazy basis, ospctcfally now t h a t  HicMbraae oxygenators are avail- 
ab le  f o r  t h a t  purpose. 

I trke eonaidarable pride fn the wark which was done in t h e  labor&- 
t e ry  at Dmmstate, much of i t  withbut sty o f ~ n  patsanal cdrmtrlbution 
at  a l l .  r\n axmapla of this  is the atathod of electrical identiffea- 
tion of the bundle of U s  during o p e n - h a r t  operations, developed 
by Jackson B, 8tuekey rand Bryan Hoffman, 
small series of p a t i e n t s  wi th  great i~uecess in Eraaklyn, but t h e  flow 
of patlents was not large enough t o  be convincing. 

This  was utilPred 01) a 

A t  the present time, D r .  Jarncao M s l m  and h f s  associates, now including 
Dr, Bryan Elofhian, Mr, Same1 Rossy and others of the group formerly 
at  Dmnatatai, are ut i l iz ing  thfs  method OR a l a r g e r  SeridtrP of p a t i e n t s  
in order  to csvaltsato t h e  i q a r t a n c e  thereof, Tn complicated procedure8 
it appears to be very finportant, indeed e s s e n t i a l  

hother development w i t h i n  out awn l abora tory  was externa l  comprcsssian 
counterpulsation. 
parent on i t  t h ru  Blff ,  and demna t ra t ed  t h a t  it was be effective a9 
straightforward comterpulaation in the dog, bur dropped it becavse of 
the c o n ~ e t i o n  that a u f f i c i e n t  vascular  disease. t o  blntbarrass the rayo- 
cerdiurrn would also i n t e r f e r e  with the pliabiPiey o f  the peripheral 
msellr and thereby i n t e r f e r e  wi th  the. a f fec t fvenaas  of the methad. 
It w a u M  appear today that  o the r s ,  rsuch as '3.r. R m r y  fioroif, with 
perhaps eonridatably more Ingenuity than 'I demonetratod, w i l l  eucceed 
in making th ia  wechaniesl of %uppert fiataible. Tima w i l l  tell. 

I worked on t h i s  for t w e  years or more, obtained a 

Another contribution which devdaloped aut of the arena  of work on the 
puap-oxygemtar w a s  t h a t  of Rueare11 H. Eelscnin discmeting t h e  role 
of Graa-negative endotoxin i n  shock, well ahead of Bine and Frank but 
an aqlit icatfon of the t g ~ c k  earlier work af 3.C. Aub. 

Still another contribution irm t h i s  group was the development of a 
prosthetie;  b a l l  valve for rcnphcarraant oE the natural nritral valve of 
the dog, the longest survivor coming to grief after 3 months of renal 
emboli. Albert Starr tapkes genezoue recognitLon of this in h i e  first 
report, 9 pars later, of ~tucceleta if an t i caagu lu l t a  are wed chronically. 
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‘Finally, the caatributions of Sobol, Kaplitt, and Sawyer in devaloplnont 
of the techniques of gas endarterectomy were a aource of real gratification. 

Laboratory and clinical. investigative groups occasionally gain erufficient 
momentum to be almost self-sustaining. 
poeplte already noted and many others from medical ~ t u d e n t a  t o  oenior 
faculty, from teehnicfans ta  senior physiologists, engineers, and e h d e t 8 ,  
has bean one of the mst rewarding aepeete of I B ~  academic. career. 
every one of than contributed w i t h  aanthuaiesna, and I; d s h  to be recorded 
in axpr@sasing a?y gratitude to that .  

tarhaps t h i s  is too deta l l ed  or t60 long, but it otitlines i n  genet81 
what it ue- t o  I# might be awered I n  eueh a tape recording as you 
prtopoaa. 

To watch a group containing the 

Almost 

Eleanor and I lsok fomsrd t s  our visit: d t h  you and wi5h to axprsns our 
appreciation for your k i d  invitatian. 

Very sincerely yours, 

$ p e d a l  Aseistant: for Technology 
Office ob t h e  Director 

NNLI : CDennis :maah 


